A conserved arginine in the distal third intracellular loop of the mu-opioid receptor is required for G protein activation.
In the present study, the functional significance of the intracellular C-terminal loop of the mu-opioid receptor in activating Gi proteins was determined by constructing a C-terminal deletion mutant mu(C delta 45) receptor, which lacks the carboxyl 45 amino acids. When the truncated mu(C delta 45) receptor was stably expressed in human embryonic kidney (HEK) 293 cells, the efficacy and the potency of [D-Ala2,N-Me-Phe4,Gly-ol5]enkephalin (DAMGO), a specific mu-opioid receptor agonist, to inhibit forskolin-stimulated adenylate cyclase activity were not significantly affected. Similar to other G-coupled receptors, the third cytoplasmic loop of the mu-opioid receptor contains conserved basic residues (R276/R277/R280) at the C-terminal segment. Mutating these basic residues to neutral amino acids (L276/M277/L280) greatly impaired the ability of DAMGO to inhibit forskolin-stimulated cyclic AMP formation. Replacing R276/R277 with L276/M277 did not affect the efficacy and potency by which DAMGO inhibits the adenylate cyclase activity. In HEK 293 cells stably expressing mutant (R280L) mu-opioid receptors, the ability of DAMGO to inhibit forskolin-stimulated cyclic AMP production was greatly reduced. These results suggest that the intracellular carboxyl tail of the mu-opioid receptor does not play a significant role in activating Gi proteins and that the arginine residue (R280) at the distal third cytoplasmic loop is required for Gi activation by the mu-opioid receptor.